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[bookmark: _GoBack]1	Introduction
In RAN2 email discussion 108#55 [1], the open issues related to SCG/SCell resume were discussed. One of the questions raised was regarding the UE behaviour when it receives the “restoreSCG” without “SecondaryCellGroup”. Almost all companies agreed that the UE shall apply the stored SCG configuration completely, but there was no consensus regarding on how the UE achieves synchronization and performs RA with the PSCell. Some companies indicated that at least the reconfigurationWithSync for the SCG should always be included in the resume message, while others proposed to leave that for network implementation. The rapporteur of the email discussion has proposed to discuss this further in RAN2#109, and this contribution addresses that. 
[bookmark: _Ref178064866]2	Discussion
The reconfigurationWithSync IE, which can be included for the PCell (in the CellGroupConfig of the MCG) or the PSCell (in the CellGroupConfig of the SCG), and as shown in the ASN.1 signaling below, contains the following IE: ServingCellConfigCommon, newUE-Identity, t304, rach-ConfigDedicated and smtc:

CellGroupConfig ::=         SEQUENCE {
    cellGroupId               CellGroupId,
    rlc-BearerToAddModList    SEQUENCE (SIZE(1..maxLC-ID)) OF RLC-BearerConfig OPTIONAL,   -- Need N
    rlc-BearerToReleaseList   SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentity OPTIONAL,   -- Need N
    mac-CellGroupConfig             MAC-CellGroupConfig      OPTIONAL,   -- Need M
    physicalCellGroupConfig         PhysicalCellGroupConfig  OPTIONAL,   -- Need M
    spCellConfig                    SpCellConfig             OPTIONAL,   -- Need M
    sCellToAddModList               SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig           OPTIONAL,   -- Need N
    sCellToReleaseList              SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex            OPTIONAL,   -- Need N
    ...,
    [[
    reportUplinkTxDirectCurrent      ENUMERATED {true}  OPTIONAL    -- Cond BWP-Reconfig
    ]]
}

SpCellConfig ::=                SEQUENCE {
    servCellIndex                   ServCellIndex            OPTIONAL,   -- Cond SCG
    reconfigurationWithSync         ReconfigurationWithSync  OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants          SetupRelease { RLF-TimersAndConstants } OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}      OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig    OPTIONAL,   -- Need M
    ...
}

ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon  OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    } OPTIONAL,   -- Need N
    ...,
    [[
    smtc                                SSB-MTC       OPTIONAL    -- Need S
    ]]
}

[bookmark: _Hlk515480822]RACH-ConfigDedicated ::=        SEQUENCE {
    cfra                            CFRA   				OPTIONAL, -- Need S
    ra-Prioritization               RA-Prioritization   OPTIONAL, -- Need N
    ...
}

CFRA ::=                    SEQUENCE {
    occasions                       SEQUENCE {
        rach-ConfigGeneric              RACH-ConfigGeneric,
        ssb-perRACH-Occasion            ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
                                                                                                            OPTIONAL  -- Cond SSB-CFRA
    }                                                                                                       OPTIONAL, -- Need S
    resources                       CHOICE {
        ssb                             SEQUENCE {
            ssb-ResourceList                SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
            ra-ssb-OccasionMaskIndex        INTEGER (0..15)
        },
        csirs                           SEQUENCE {
            csirs-ResourceList              SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
            rsrp-ThresholdCSI-RS            RSRP-Range
        }
    },
    ...,
    [[
    totalNumberOfRA-Preambles INTEGER (1..63)                                                         OPTIONAL -- Cond Occasions
    ]]
}

CFRA-SSB-Resource ::=           SEQUENCE {
    ssb                             SSB-Index,
    ra-PreambleIndex                INTEGER (0..63),
    ...
}

CFRA-CSIRS-Resource ::=         SEQUENCE {
    csi-RS                          CSI-RS-Index,
    ra-OccasionList                 SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
    ra-PreambleIndex                INTEGER (0..63),
    ...
}


The ServingCellConfigCommon is used to configure cell specific parameters of a UE's serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). Most of the parameters within this IE are also available in the ServingCellConfigCommonSIB IE, which is included in SIB1, and replaced with the values in broadcasted in SIB1. 
The t304 specifies a guard timer that is used to control that the random access to the SpCell is completed on time (e.g T304 is started when reconfigurationWithSync is received for the SCG, and if it expires before random with the PSCell is successfully performed, the UE will trigger SCG failure information)
The rach-ConfigDedicated is used to specify the dedicated random access parameters the UE uses to perform random access with during reconfiguration with sync (if it is not included, the UE will perform CBRA using the rach-ConfigCommon included in the servingCellConfigCommon)

Currently, the condition for the inclusion of the reconfigurationWithSync in the cellGroupConfig is stated as:
	Conditional Presence
	Explanation

	ReconfWithSync
	The field is mandatory present in case of SpCell change, PSCell addition, update of required SI for PSCell and AS security key change; otherwise it is optionally present, need M. The field is absent in RRCResume or RRCSetup messages.



From the above conditional presence of the reconfigurationWithSync and the IEs it contains, and the way the IEs in the reconfigWithSync are used in the procedures, it is not clear whether the reconfigurationWithSync is part of the UE context or not. It could be interpreted that it is not part of the UE context because it is used only for synchronization and RA with the PSCell. On the other hand, the need conditions (“Need M”) for it seem to imply that it is part of the UE context. 
For LTE, the IE equivalent to the reconfigurationWithSync for the SCG is the mobilityControlInfoSCG, which is shown below (note that not all the latest versions of the IEs are shown, but that does not affect the discussion below):

SCG-ConfigPartSCG-r12 ::=			SEQUENCE {
	radioResourceConfigDedicatedSCG-r12	RadioResourceConfigDedicatedSCG-r12	OPTIONAL,	-- Need ON
	sCellToReleaseListSCG-r12			SCellToReleaseList-r10		OPTIONAL,	-- Need ON
	pSCellToAddMod-r12					PSCellToAddMod-r12			OPTIONAL,	-- Need ON
	sCellToAddModListSCG-r12			SCellToAddModList-r10		OPTIONAL,	-- Need ON
	mobilityControlInfoSCG-r12			MobilityControlInfoSCG-r12	OPTIONAL,	-- Need ON
	...,
	[[
	sCellToReleaseListSCG-Ext-r13			SCellToReleaseListExt-r13		OPTIONAL,	-- Need ON
	sCellToAddModListSCG-Ext-r13			SCellToAddModListExt-r13		OPTIONAL	-- Need ON
	]],
	[[
	sCellToAddModListSCG-Ext-v1370		SCellToAddModListExt-v1370	OPTIONAL	-- Need ON
	]],
	[[
	pSCellToAddMod-v1440				PSCellToAddMod-v1440		OPTIONAL	-- Need ON
	]],
	[[	sCellGroupToReleaseListSCG-r15	SCellGroupToReleaseList-r15	OPTIONAL,	-- Need ON
		sCellGroupToAddModListSCG-r15	SCellGroupToAddModList-r15	OPTIONAL	-- Need ON
	]],
	[[	-- NE-DC addition for setup/ modification and release SN configured measurements
		measConfigSN-r15				MeasConfig						OPTIONAL,	-- Need ON
		-- NE-DC additions concerning DRBs/ SRBs are within RadioResourceConfigDedicatedSCG
		tdm-PatternConfigNE-DC-r15		TDM-PatternConfig-r15			OPTIONAL	-- Cond FDD-PSCell
	]],
	[[	p-MaxEUTRA-r15					P-Max							OPTIONAL	-- Need ON
	]]
}


MobilityControlInfoSCG-r12 ::=		SEQUENCE {
	t307-r12							ENUMERATED {
											ms50, ms100, ms150, ms200, ms500, ms1000,
											ms2000, spare1},
	ue-IdentitySCG-r12					C-RNTI							OPTIONAL,	-- Cond SCGEst,
	rach-ConfigDedicated-r12			RACH-ConfigDedicated			OPTIONAL,	-- Need OP
	cipheringAlgorithmSCG-r12		CipheringAlgorithm-r12		OPTIONAL,	-- Need ON
	...,
	[[	makeBeforeBreakSCG-r14			ENUMERATED {true}				OPTIONAL,	-- Need OR
		rach-SkipSCG-r14				RACH-Skip-r14					OPTIONAL	-- Need OR
	]]
}



PSCellToAddMod-r12 ::=				SEQUENCE {
	sCellIndex-r12						SCellIndex-r10,
	cellIdentification-r12				SEQUENCE {
		physCellId-r12						PhysCellId,
		dl-CarrierFreq-r12					ARFCN-ValueEUTRA-r9
	}																	OPTIONAL,	-- Cond SCellAdd
	radioResourceConfigCommonPSCell-r12		RadioResourceConfigCommonPSCell-r12	OPTIONAL,	-- Cond SCellAdd
	radioResourceConfigDedicatedPSCell-r12	RadioResourceConfigDedicatedPSCell-r12	OPTIONAL,	-- Cond SCellAdd2
	...,
	[[	antennaInfoDedicatedPSCell-v1280		AntennaInfoDedicated-v10i0	OPTIONAL	-- Need ON
	]],
	[[	sCellIndex-r13					SCellIndex-r13	OPTIONAL		-- Need ON
	]],
	[[	radioResourceConfigDedicatedPSCell-v1370	RadioResourceConfigDedicatedPSCell-v1370	OPTIONAL	-- Need ON
	]],
	[[	radioResourceConfigDedicatedPSCell-v13c0	RadioResourceConfigDedicatedPSCell-v13c0	OPTIONAL	-- Need ON
	]]
}

PSCellToAddMod-v12f0 ::=				SEQUENCE {
	radioResourceConfigCommonPSCell-r12		RadioResourceConfigCommonPSCell-v12f0	OPTIONAL
}

PSCellToAddMod-v1440 ::=				SEQUENCE {
	radioResourceConfigCommonPSCell-r14		RadioResourceConfigCommonPSCell-v1440	OPTIONAL
}


RadioResourceConfigCommonPSCell-r12 ::=	SEQUENCE {
	basicFields-r12						RadioResourceConfigCommonSCell-r10,
	pucch-ConfigCommon-r12				PUCCH-ConfigCommon,
	rach-ConfigCommon-r12				RACH-ConfigCommon,
	uplinkPowerControlCommonPSCell-r12	UplinkPowerControlCommonPSCell-r12,
	...,
	[[	uplinkPowerControlCommonPSCell-v1310
									UplinkPowerControlCommon-v1310		OPTIONAL	-- Need ON
	]],
	[[	uplinkPowerControlCommonPSCell-v1530	
									UplinkPowerControlCommon-v1530		OPTIONAL	-- Need ON
	]]
}



One key difference is that for the LTE, the equivalent of the servingCellConfigCommon is not within the mobilityControlInfoSCG but within the pSCellToAddMod (inside the radioResourceConfigCommonPSCell). Most of the parameters within the is IE are also available in the radioResourceConfigCommonSIB IE, which is included in SIB2, and replaced with the values in broadcasted in SIB2. The UE behaviour quoted above 

In the NR RRC Release procedure, it is stated that the UE:
store in the UE Inactive AS Context the current KgNB and KRRCint keys, the ROHC state, the stored QoS flow to DRB mapping rules, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, and all other parameters configured except for the ones within ReconfigurationWithSync and servingCellConfigCommonSIB;

In LTE, when the UE is either sent to IDLE with suspended or INACTIVE state, what happens to the SCG (NR SCG) related configuration is not clear:
[bookmark: _Toc29343256][bookmark: _Toc29342117][bookmark: _Toc20486825]=====================================
5.3.8.7	UE actions upon entering RRC_INACTIVE
store in the UE Inactive AS Context, the current KeNB and KRRCint keys, the ROHC state, the stored QoS flow to DRB mapping rules, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, and all other parameters configured;
==================================================
==================================================
5.3.12	UE actions upon leaving RRC_CONNECTED or RRC_INACTIVE
store the UE AS Context including the current RRC configuration, the current security context, the PDCP state including ROHC state, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell;
=================================================
[bookmark: _Toc32530652]In MR-DC, it is not clear which of the parameters of the SCG configuration (received in reconfigurationWithSync/ servingCellConfigCommonSIB for the SCG if the SCG is NR or with mobilityControlInfoSCG/radioResourceConfigCommonSIB if the SCG is EUTRA) , if any, are part of the UE context (i.e. stored/used by the UE after the SCG addition/change is successfully performed).
[bookmark: _Toc32530653]In NR-DC, the parameters received in reconfigurationWithSync for the SCG or servingCellConfigCommon in SIB1 of the PSCell, are not part of the UE Inactive AS context.
[bookmark: _Toc32530654]For (NG)EN-DC, it is not clear which of the parameters received in reconfigurationWithSync in the SCG configuration or servingCellConfigCommon in SIB1 of the PSCell, if any, are part of the UE (Inactive) AS context.
[bookmark: _Toc32530655]For NE-DC, it is not clear which of the parameters of mobilityControlInfoSCG in the SCG configuration or the radioResourceConfigCommon in SIB2, if any, are part of the UE Inactive AS context.
If the current UE behaviour (e.g UE not keeping the parameters received with ReconfigurationWIthSync or servingCellConfigCommonSIB for the SCG, if the SCG is NR) is to be kept, it means it will not be possible to restore the stored SCG in resume by including the restoreSCG without including (at least the reconfigurationWithSync) in the nr-SecondaryCellGroupConfig (in EN-DC) or nr-SCG-r16 (in NR-DC) in the Resume message. However, mandating this will go against one of the benefits for enabling SCG resume (i.e. signalling reduction).
 
[bookmark: _Toc32530656]Mandating the inclusion of reconfigurationWithSync for the PSCell in case of NR SCG (or mobilityControlInfoSCG in case of EUTRA SCG), even in the case where the stored SCG is to be restored, will decrease the signalling benefit of direct resumption with SCG. 

If the UE maintains (at least some of) the parameters received in reconfigurationWithSync and servingCellConfigCommon of SIB1 for the PSCell (for NR SCG) or in mobilityControlInfoSCG and radioResourceConfigCommon of SIB2 (for EUTRA SCG), the network could then decide whether to let the UE reuse these parameters during the direct resumption of the stored SCG. Of these parameters, it could be argued that it will be quite resource consuming to keep/store the dedicated RACH configuration received during SCG addition/change and reuse it during resumption. However, the other parameters, i.e. t304/t307 and PSCell C-RNTI, common RACH configuration, can be re-used (e.g. if the network ensures the PSCell C-RNTI will not be allocated to another UE connected to the SN while the concerned UE is in INACTIVE state). Even if the need arises to use that C-RNTI for another UE while this UE is in INACTIVE, the network could include the reconfigurationWithSync/ mobilityControlInfoSCG for the SCG with the new values. The same can be said for the information contained in the servingCellConfigCommon in SIB1 for NR SCG or radioResourceConfigCommon in SIB2 for EUTRA SCG (i.e. network knows the last configuration that was stored in the UE context, and if it is different from the current network configuration, it can be included in the reconfigurationWithSync/mobilityControlInfo/PSCellToAddMod).

[bookmark: _Toc32530657]Keeping the dedicated RACH configuration received in SCG addition/change for later SCG resumption can be an inefficient use of RACH resources. 

[bookmark: _Toc32530658]If the UE keeps in its UE Context the C-RNTI, t304/t307 and other common configurations such as common RACH configuration for the PSCell, the UE can reuse them during connection resumption to get synch with the PSCell and perform RA. If needed, the network can ensure these parameters are updated by including an SCG configuration during connection resumption. 

Considering the above, in NR rel-16, it is proposed that: 

[bookmark: _Toc32530659]In rel-16, for NR SCG:  t304, PSCell C-RNTI and servingCellCommonConfigSIB (for the PSCell) are part of the UE (Inactive) AS Context.
[bookmark: _Toc32530660]If NR SCG configuration (nr-SCG in NR-DC or nr-SecondaryCellGroupConfig in (NG)EN-DC) is not included in the received resume message, the UE will reuse the stored t304, RNTI and the servingCellCommonConfigSIB (for the PSCell) to sync and perform CBRA with the PSCell.
[bookmark: _Toc32530661]In rel-16, for E-UTRA SCG: t307, PSCell C-RNTI and radioResourceConfigCommonSIB are part of the UE Inactive AS Context.
[bookmark: _Toc32530662]If E-UTRA SCG configuration (eutra-SCG in NE-DC) is not included in the received resume message, the UE will reuse the stored t307, PSCell C-RNTI and radioResourceConfigCommonSIB to sync and perform CBRA with the PSCell.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In MR-DC, it is not clear which of the parameters of the SCG configuration (received in reconfigurationWithSync/ servingCellConfigCommonSIB for the SCG if the SCG is NR or with mobilityControlInfoSCG/radioResourceConfigCommonSIB if the SCG is EUTRA) , if any, are part of the UE context (i.e. stored/used by the UE after the SCG addition/change is successfully performed).
Observation 2	In NR-DC, the parameters received in reconfigurationWithSync for the SCG or servingCellConfigCommon in SIB1 of the PSCell, are not part of the UE Inactive AS context.
Observation 3	For (NG)EN-DC, it is not clear which of the parameters received in reconfigurationWithSync in the SCG configuration or servingCellConfigCommon in SIB1 of the PSCell, if any, are part of the UE (Inactive) AS context.
Observation 4	For NE-DC, it is not clear which of the parameters of mobilityControlInfoSCG in the SCG configuration or the radioResourceConfigCommon in SIB2, if any, are part of the UE Inactive AS context.
Observation 5	Mandating the inclusion of reconfigurationWithSync for the PSCell in case of NR SCG (or mobilityControlInfoSCG in case of EUTRA SCG), even in the case where the stored SCG is to be restored, will decrease the signalling benefit of direct resumption with SCG.
Observation 6	Keeping the dedicated RACH configuration received in SCG addition/change for later SCG resumption can be an inefficient use of RACH resources.
Observation 7	If the UE keeps in its UE Context the C-RNTI, t304/t307 and other common configurations such as common RACH configuration for the PSCell, the UE can reuse them during connection resumption to get synch with the PSCell and perform RA. If needed, the network can ensure these parameters are updated by including an SCG configuration during connection resumption.

Based on the discussion in the previous sections we propose the following:
Proposal 1	In rel-16, for NR SCG:  t304, PSCell C-RNTI and servingCellCommonConfigSIB (for the PSCell) are part of the UE (Inactive) AS Context.
Proposal 2	If NR SCG configuration (nr-SCG in NR-DC or nr-SecondaryCellGroupConfig in (NG)EN-DC) is not included in the received resume message, the UE will reuse the stored t304, RNTI and the servingCellCommonConfigSIB (for the PSCell) to sync and perform CBRA with the PSCell.
Proposal 3	In rel-16, for E-UTRA SCG: t307, PSCell C-RNTI and radioResourceConfigCommonSIB are part of the UE Inactive AS Context.
Proposal 4	If E-UTRA SCG configuration (eutra-SCG in NE-DC) is not included in the received resume message, the UE will reuse the stored t307, PSCell C-RNTI and radioResourceConfigCommonSIB to sync and perform CBRA with the PSCell.
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